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The Supply Chain Services Working Group is a division of IIS and generates
"success and added value through data" for the manufacturing industry

Current research fields of the SCS working group at a glance
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Smart Circular Economy Supply Chain Digital Twin Supply Chain Analytics Resilient Supply Chains

Closing previously linear Use of data spaces (Gaia-X) Build a data analytics and Design and implementation of

supply chains into cycles using and knowledge graphs as a machine learning data- and platform-based

modern information and basis for the realization of orchestration platform as the SCM solutions as a basis for

communication technology cross-company digital basis for realizing supply chain open, agile and sustainable
representations of supply services for resilience and resource configurations in
chains sustainability. business ecosystems
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The establishment of a circular economy in companies is in many cases an
information problem

Digital technologies and data as enablers for a circular economy

— Potential benefits of a Use of digital technologies
circular economy
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Source: Fraunhofer IIS based on: Prosperkolleg according to Potting et al. 2017, in: Kirchherr et al. 2017.
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Across the data value chain, a broad set of digital technologies can be applied
to facilitate the circular transformation of companies

Digital Technologies within the Data Value Chain Context
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We apply our expertise in smart circular economy to develop a service
platform that allows companies to explore new services and business models

Development of a digital service platform
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The identified use cases for the digital service platform offer a broad set of
advantages for different ecosystem partners

Use Cases for the digital service platform

Applying
Information

#12 Automated
Micropayments billing

#18 Edge Device Drive #32 Marketplace for
drivo tocle (M/P/n)

#33 Marketplace for machine

Contral

{7 Component
.| Machine i software for drive
i system

lications as a service

Energy-efficient design of drive solutions

Use Case Category

nform  Planming  Owder!  logistis  Commis- Producton’  Masin  Out-of-senece
coming =
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Description Use Case

This use case describes the possibility of linking energy-related information from several
systems with the aim of optimizing the energy management of a system. For example, drives

#4 Energy-efficient design of drive

installed on a machine tool and data from other systems (ventilation systems, pump systems, = solutions

etc.) can be used to create a load profile for the entire machine tool. This profile can be =2

broken down into the individual machining steps performed in order to display the i

consumption broken down. In addition, the ventilation system, for example, can be controlled ﬁ'g @ #31 Selection Sujjpelit S

and optimized depending on the load profile or temperature. = for energet\ca\ly Optimal

oE @
Extension: If a machine or partial solutions in the machine can be planned energy-efficiently, SEIeNES %l
the customer would like to verify the predicted consumptions in a further step. bl #7 Collaborative spare parts
Problem
management

In the process and manufacturing industry, the costs for the g
consumption of electrical energy are increasingly in focus. Reducing
these holistically is a challenge.

Solution approach

= Energy management can be viewed holistically if all relevant energy-consuming systems
Actors are included. This allows energy consumption to be optimized in a targeted manner. In
oI 2T addition, discrepancies can be detected by deviations in the power or energy reference
during the same work processes when manufacturing the same parts (e.g. wrong

workpiece, different material quality, wear of system components). The data from energy

Enabling Use Case

_ pr—— - . management during the utilization phase can be fed to drive manufacturers, who can
M ery e ent turel i : : (
fdactimenicdeUb R i a T then more accurately determine existing information on the energy consumption of drives {i{i %’:Ed value - Advanced se ase
for specific motion profiles. This makes it possible to make realistic forecasts of energy qQuality o e

I Pioneering Use Case

consumption during dimensioning and to optimize component selection decisions. In

addition, peak loads of a plant can be optimized. Costs Resource utilization

Maintenance staff

Sales Waste prevention

Cloud Provider
= There are various possible approaches with regard to the use case category. This would Toonn
have to be evaluatedin a further step.
Data security

Logistics service provider

el Architecture - field of action Occupational safety

Other: . e =
Embedded Edge @ Hybrid @ L T

Competence requirements |

data room through authentication
manager

#13 Digital Asset Management
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Applying the administration asset shell (AAS) and E@class Data Specification,
we are able to offer standardized data exchange among ecosystem partners

Data flows enabled by the digital service platform of Use Case #4

Prior to energy-efficient drive system configuration

Receives feedback on components Provides data during the service life . : .
. * Drive and component manufacturers provide technical
Provides v data of their products in the application
- application R Provides recommendations for dimensioning and Energy-efficient drive system configuration
il . _ A optimization (harmonized product data and algorithms) . .
— Provides | * Movement and load profiles for future drive system are
drive data - Provides data on|the production imported/created by machine manufacturer
Provides environment | Integrates drive/ * Machine manufacturer defines the requirements for the
component data fi=one] components R drive system
= Provides application [l & supplies machine i « Machine manufacturer determines general components

and load data

Provides . w
1]

O=0 component data

Post energy-efficient drive system configuration

+ Application provides recommendations for most
efficient components = Component selection

(e

* Forecast energy demand of components & system for
use phase

« Comparison of forecasted and actual energy demand

Supply drive /components

AAS E@class

* Forecast CO, emissions during use phase
mmmmm \/3|ue chain of the products * Forecast of remaining component lifetime
mmmm  Data & services value chain + Calculation of utilization and energy-efficiency rate of

drive system
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The digital platform and shared data space facilitate partners in monetizing their
data and offering value-added services

Examples of new business opportunities for different ecosystem partners

Monetization of own data: Provision of data on energy consumption and performance data for
different load profiles.

Monetization of own data: Optimization recommendations through the provision of machine
settings

Energy-related applications on service platform: provision of applications such as energy
monitoring, peak load smoothing, etc.

Data Analytics Services: Analysis of energy consumption during use, target/actual comparisons
between design and operation, optimization recommendations

Data Analytics Services: Comparison of a system with systems of other companies (similar
requirements and load profiles) to determine potential for improvement.
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The digital service platform and the shared data space will create a unique
ecosystem among partners, in which data can be trustfully exchanged

Example of data exchanges among ecosystem partners

Decision support on

Mediator
required quality of

utilization options
Data- based
product design for Information
CE . about the use
Data Analytics L
Specialist p—
SUppher Feedback on better p @@ @ u
Information about (components) component design ’

recyclates Recycler (take-

Information about the back)

materials used (material - Al supported material
passport) % Forecast on return sorting

volumes
: Manufacturer
Information about
- use of the machine
Supplier
(raw materials)

%

Predictive %) Customer/User
maintenance

Information about
E== errors and defects
Remanufacturer Information on return f E&
flow quantities and L

component condition Location of the products Logistics service
/_ at the end-of-life

provider

R

Recycler

7

Supplier
(equipment)

materials used
Information about
quality and

availability

Information on the
guantity and

Route optimization

Source: Fraunhofer IIS
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The exchange of data through a federated digital platform creates benefits
for different actors also in the fashion industry

Benefits for different actors in the fashion industry

%, ” e &% &y

Raw material Manufacturer Retailer Customer Recycler /
supplier Repairer
= Drives trust in = Delivers post-sale = Provides product = Allows product = Provides trusted
sourcing methods data and insights identification comparison by information on repair
through increased from customers = Enables access to sustainability = |dentifies
transparency = Facilitates warranty essential product attrllbutes preventative repair
= Facilitates raw claims and recalls information = Delivers access to opportunities
materlalfre%ov_ery for . Prevents product = Ensures authenticity carg, maintenance = Enables automated
remanutacturing privacy and of product ?nnstrtljz’?igﬁs sourcing of materials
= Substantiates recycles counterfeiting = Supplies customers = Delivers access to

material = Provides services

i . = Substantiates with trusted ated t " info for maintenance,
COmpPOsItions in raw sustainability claims information related to garment, repair or upgrading
materials like repair

= Locates recycling
services
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The creation of a real circular economy will require a fundamental
transformation process of entire industries

Theses for a visionary smart circular economy in the M+E industry

12 theses

Organizational transformation
Comprehensive integration of circular principles and digital
technologies in the strategy and business models

Smart products

Products are smart, i.e. they are equipped with digital
technologies and communicate with each other as well as with
the real world

Use of digital technologies in the circular product design
Consideration of digital technologies and data collected during
the use phase of products in the design process.

Tracking & tracing of data over the entire product life cycle
Digital exchange of product information between different actors
in the ecosystem and storage in a digital product passport

Common data space
Development of common agreements, rules and standards for a
federated and open infrastructure for sovereign data exchange

Platforms for connecting ecosystem partners and matching
supply and demand

Virtual marketplaces for trading secondary materials as well as
used and remanufactured components and products

QIORONOMORO.
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New data-based services
Leveraging the collection and delivery of data and information
about the condition, availability, and location of smart products

Service-oriented business models (XaaS)
Offering solutions instead of products by retaining ownership and
risk

Reverse logistics processes as the key to a successful smart
circular economy

Use of digital technologies for information about the location, the
current user and further status information and forecasts

New roles in the smart circular ecosystem

Taking on key activities such as brokering Eol products,
disassembly, remanufacturing, recycling, reverse logistics and
more

Al decision support system for data-based selection over
R-strategies

Based on usage and lifecycle data, external characteristics, usage
intensity, deployment location, expected remaining useful life,
and more

Use of Green ICT
Use of energy-saving information and communication technology
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